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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To improve mutual conductance (Gm) of a loading 
MISFET constituted of a polycrystalline silicon film in a fully 
CMOS type SRAM and to prevent deterioration of 
characteristics caused by entering of water. 
CONSTITUTION: In an SRAM wherein memory cell is 
constituted of transfer MISFETQtl, Qt2 formed on a main 
surface of a semiconductor substrate 1 and a flip flop circuit 
consisting of driving MISFETQdl, Qdl formed on a main 
surface of the semiconductor substrate 1 and loading 
MISFETQpl, Op2 formed of a polycrystalline silicon film 
deposrted in an upper part of the driving MISFETQdl, Qd2, a 
silicon nitride film 28 which is so thick as to make it easy to 
transmit hydrogen and hard to transmit water is provided to an 
upper part of the loading MISFETQpl, Qp2. 
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(57) [mm 

I! =1 ^-^T^^ ^iX/lft#fflM I S F E T <?DtSZ = ^ 

rsFETQti . Qt2 t. ^m»mmi<o^m±\:i 

mj$.^Mz.mW}^M I SFETQdi , Qdz ^XXfZ 
cOiUBfflMI SFETQdi ^ Qd2 ^'^i^^Mm i^ti 
^'^^Bi^ ]) :=^>mX'm}i^tltcM^mM I SFE.TQp 
1 . QP2 f)^^^J:^yV yyyo^yy\Bl^tX*/'e]}i^ 

/i-^ti^Lfcs RAM^c^o^/^T. ^^mui SFETQ 




1 

MI s-FETi:. mtd.^mi^mm(D±m±\cm^^ritz 

mmmUl SFET*3j:t/WfBig»jffiM i sfet<o± 

^{c±istfc#}gfBV'y ymx^mj^^ntz^^mu i 

L ;t S R A M Sr -5 *««s:*ISlH] I^gfi o . 

[n*^ 2 ] HtjiEiiti/ y ^ ym(Dmmit. 5-20 

3 ] tfrfSgi^fflM I S F E T (0~1j<0^m#- 

[i«*54i m^mt'y') ^>m(D±.u\^\t. bps 

GfiS ^ Ac (1 P S G fii ji^lS: ft ixT V ^ -5 r <i: ^ #m ^ *t 5 

fl. BiffSiERlMI S FETiOjiaJCl^^LAci^l (D^ 
ir^fsv-y =i:^flST?F^*$:jX. mfEfti^^M I SFETO 

y =1 ymvmj$. ^tix\^^bzt t -r 1 

it;^feT-^oT. ^IS:^i^fflM I S F E T(7)±^(C|trl2 

{;ii:oT. BiJlE:t^^Mi s FET^^^-r^ME^iS 

it:^i£T-fcor. m^f^m^Ml SFETC0±Sl5{cMfE 
mu I S FET^1flfiJc1-6t(flS#ir^^Bi/y =J >^fli{C7K^ 

mif^Vh^X. mtt'k^^Ml S FET(^±^.{CMIB 



(2) i|#§^¥6 - 2 6 8 1 7 7 

2 

[0 0 0 1 1 

J:t>*^Oiliitfi^^(C||L^ SRAM (Static Rand 

om Access Memory) i£r W*f ^^^f^i^^^lHlSSSiStCig^ 

[0 0 0 21 

. m^(D^m ^^¥3 - 2 3 4 0 5 5 ^^i^fftflji. 7 

y 5/7^70 5/7'[fiiK*3j:t;^2ii<^igi!ifflM i sfet(m 

etal Insulator Semiconductor Field Effect Transist 

or) f)^h/j:b;^'e])±/u(Dmt^y ]) yy'y^ y-:^^^^ 

2<i(^iES]ffiMI SFETi: 2e(D:fti^ffiMr SFET 
tX^iS.l.tL. l^^9t05^:i:CMOS (Complementary M 
etal Oxide Semiconductor) ttliiCO S R AM^^ESt 

[0 0 0 3 1 ±m'A$^um<o s R AMit. ^m^m^<D 
^m±\m^Ltzmimmm (^^^Mli^v =^ym) x*m 

20 ffij^MI SFET(7)y~hl;1^^1t*t. [tii:<^»fls: 
StSi^±®±J-ffMU/c^2«m^ (^iSfei^y =^>'^ 

I SFET(?D^- hmii^ h®is(cgfg^$n€» 

lEKlffiMl S FET(7:)y-X®igc{cg^^$:jx 
m) Tft^ffiMI SFET<7)y- hmfii^lt^t. ±fE 

E'^O^tl^lx^mf&tX^^bo -r^J:ioh. C(7)SRA 
M(S. IgibffiM I S FET(;)±a3{:i^ji$^B'->y ^i^-^T- 
^mmui SFET^ffMLfc;^^ :y^tiit(0;^^yir 

[0 0 0 41 ,b w5t% ±fBS RAM(7):^^^M I SF 

ETcOct^lc. #iS5g^B'>y =^>^flix-?^^$nfc h7:/e^ 

y =>'flioigfeiK£i^^M(-ffa'r^*ig^^ (y^-^y 
ViT/j^'^/K) \z7^m^^i'^m^'rbzt\zx^x. vy 

[0 0 0 5 1 ±E7X^{b^iiO:^j*t LTfl. h7>v^ 
[ 0 0 0 6 1 ^ /c. 3 - 1 6 5 0 6 6 #<2^J^(w 

it. ^m^Bi^D =^>mxm&Lfzmmhyyi^:^^ (t 
FT) iicT'^x-^ri^b'^y 3:^K5r*gat. z<Dmt 
i^v ^>m^^Mmi'bzt{cx<>xm^<o:^m^^f^ 
50 Si/y =>'ii{;iid:Sfe^*67k*^t:^S*?fe;55fS«t$nr 



3 

[0 0 0 7 ] ttz. ^m¥S-e 2 5 2 6^<c^mzn. 

isij^M I s FET<7)±sic^jgS'>y :=^>mx'^mm 

[00081 r<?5J:plC. yyX-^CVD (Chemical Va 
por Deposition) ^X*^^\^fzmti^ ^) ^ 7^7 

[0 0 0 9] ftb.;^. Eibv/y S^s^b^/y ^^vfli 

to 0 1 0] 

[0011] BfrfBSRAM(OAl?ffiM I S FETi^y- 

-v^mm\t. 'y') ^>Wi^^^(^mm^mmt\.xmi& 

L^cy- }>fel:fli^clt-<T*^<btJrV^/c^^^).. A^ffiM I 

:^^/!)>^?iAi-57X5^?'^<if{::J:oXL#i'MiimE- (Vt 
h) i)'^'^Bj\z^m\..X\^%o t^^o!K.^.t^^.h^o 

[0 0 12] i(o ^ 0 t^x.^.^^^r mv^tfz 
mm\^fcm^(D7\^^^i^%^<D7\^^^*^n^mM I sfe 

[0 0 13] tZbtK "k^mui SFET(D±U^m 

it'yv vnxs^ t. ^^mu I s FET^if^-r^ 
#jgH^B'>y =^>^^7K^^b^ii-r^Ki> ^ibv/y^i^fii 

isb. AiWffiMI S FET<?5t8Z=3yy>:7^y;;?.(Gm);J|5*^ 

[0 0 1 4] *^P.^<?5i6«J*i. ^j^Sv'y =>'^T*1f« 
$tl^cMI SFETfOLtVMilllE (Vth) (OmW}^P5 

t<DX^ h^y^^%'^'^^z.t\zhb. 
[0 0 15] :^wn(om^^tlhn\:i^<r>^(o^mt^^^ 

[0 0 16] 
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[0 0 17] (l),^©^*:SSo±ffi±^^?F^^$i^^cfei|| 

fclBSjfflM I S FETiBiU^taiEigfjfflM I S F ETO 

I SFET7!i^^?:^-5:7y y ^7 d y yislKi: X^ ^ y ir 
>'l'Sr«^t/cSRAMII*3l^T. Sftiet&IS'fflMI SFE 
T(D±^{;:. 7K^^3ii^tg<. ?{J^07K^)' iritis Ulii^ 

10 [0 0 18] (2).ME(1) (7:)SRAM{C:^oV^T. $cillffi 
MI SFET<0i|^S#:«iSc<7)±«f|J<0MfESfbv'y 

[0 0 1 9] (3).tiIIE(l) o'SRAMtl*3i/^T. ^IS^ 
{b'>y =>'^<0±SliiC(i. B P SG]g^fc:(iPSG^.$r 

[0 0 2 0] (4).B(rfE(l) (7)SRAM(?5M3t;^&l-:J^i/^ 
X. A^ffiMI SFET(D±lFlSlCfff5g<bv^y =»>fliS: 
^«Lfc^. 7k*T^~/i->^^T9 w<^tCj:oX. BflE:^ 
20 ^fflM I S FET^fil^-r-S^^fe'^y :3>'^t-7lc^^ 

[0 0 2 1 ] (5).tfrfB(i) cosRAM<oK3t*i5fe^;:*5l^ 

X. *i^fflMI SFET(7:)±^{CBiIIS^^bC/y ^'^^^r 

sFET^«^-r6#ieS'>y ='>'^*-?ic*^et*&-r . 

[0 0 2 2] (6).Mf2(l) (^SRAM^0®^ig:^&(Ii3^^ 
X. A^ffiMI SFET(D±a5{lttrf5M^bv'y =i>^^^ 

>^y •t/u^^Jfi£±{-o^^-t"o 

[0 0 2 3] (7).mfl5(l) (7:)SRAM(Di^ii;^j5fe{Ciol> 
Xv :&ffif^MI SFETCO±|fI5tCBirf5^fbv'y 3^fli«: 

^atfc^. HtlEiifbv-y =^^fll^^±^{-^^bv/y =»>^ 

[0 0 2 4] 

T^O±^>$:7K^;65SiiL^^/^^XS^ r i:{cj:«9> ftffir 
ffiM I SFET--(7)7K5^<OgA^I5:^Jl:1-5C(i:^>X#5 

(r>x. 7K^(^SAtcjgs-r5:^iSffiM I sfet<dl# 

vMimil (Vth) o^f]^|J^±-r^::^^'^x#6o 

[0 0 2 5] ^y-c. :ft^^ffiMI S FET(0±gf5tC7K^/i5 

iSigUB^^fli^Sittsr irtilit). :^?SffiMi SFET 

^li^-r^^si^i^y =>>^^ioy>'^y y:/7K>' 

E T =1 y y ^ ^ y;^ (Gm) ^ f6)± $ -e- 6 C <i: X # 

[0 0 2 6 ] ±fSU/i:^©(2) =f-^W^^ 

50 m^y^i^ vn^-f^^mK\.fz^^. ^(Dmm\^m\t'y') 



(4) 

5 

[0 0 2 7] ±fELfc-¥-©(3) {cj:n«. mt'yD^y 

iti^V 3yfli*5SilitT:fe^fflM I SFETfCfgAfa 
(TD^K^-r-SCii^iSx^^OT. ft^^MI SFET(^ 
m^^-li ^ f$} ± $ ii: 6 C <i: T # 6 o 
[0 0 2 8] ±fBUfc#^^(4) ^tziti^) ^ 10 

E T => (Gm) ?rfR)± $ -fr ^ ^5 T-^ 

(0 0 2 91 ±iBt/c^P^(6) ISliSESStS^ 

[0 0 3 01 ±tE.Ltz^m(i) mt'y') v 

[0 0 3 1 ] 30 

[0 0 3 2 ] 112(1. if%m<D-mmmxh^sKAu 

PS««$tt/^V^;6\ ^!lXLff4;^;^/t:''> h [Mbit] 7!jg 1 

[0 0 3 4] ±l5>^y LMB(75-l^(C*lo- 
KEE]SgLOAD;^)5i^M^i^T^o^). {{kd^(c(l Y-t u^J^ ^ 
El^YSW, YT='-^[E]IgYDECi3<tt>'ir^;^T:^ 
:/[HlSSSA^s^i^^';}^i£g$nT^^'5o ^^H^^ 
1 (^iScoa&SSBl-IBM $ ixfc;^ ^ y y o ^/ ^ L M 
Bi:^i7)Kt)Ci7*^y T'n 5/;?^ LMB tt^Pfl^lC*!. Xf' 



#^2p6 - 2 6 8 1 7 7 

6 

=i~i^[s]S§XDEC;65Em^ixTi/>6o (^^f-. ^^ft 

1 <7)i®oa*d^iciE®$n./c:p<^y ^/^j^ l 

MB<i:^60gS?)<30;^^y::?'D2/i^?LMBi:tOFB^|C|i, X 
T='-t$^[Hl8SXDEC;&SiEfi$nrv>'5o t.fz, 

Wi^tlX\^^bo 
10 0 3 5] ±fe;^^y y :^ LMB ^ 4 iilC^SiJ L 
^t^f^y ';'iJ'MBCD-?:ti^'ix*l> EIStw^-TJip 
4ec7)7«^y ir/vr u>f MAY(;:5^SJ$nTi/^5o 
^/c. ^;h.^*ti<7)>^y ^^iJ'MBOcf'^lcii, Hi 
(Dr7- K'r3-y[H]KWDEC^3;|aB$;}^X^/^'6o 
7- Kx=3-'/Ie]SSWDECI1. p<^y ir/VTU-^MA 

= -:5^(HlSSXDECT-5i^$tt^o ^its !7-Kt=- 

5^ 11^:7'!7- KiSSWLi ^fc{l^2 1^.:/!7- KiSS 

WL2 ^il^-f5o =i-y[H]S§WDEC(?:)-iS 
iCIi, =i>- hP-/U'lHlKCC7!i5E«$:*XTV^ee 

[ 0 0 3 6 ] ±IS^^y-t;UTU'-rMAY±(7?Ml 

Ed- K[E]S§LOAD{Cg^j|^$nT*3!9. flil«(lBflf2Y 
ir u ^ i?' Y S WSr^ LTWfS^ >';^ r ^•T'lElK S A 

[0 0 3 7] SRAM<D7<^y ir/VMCfl. ±fE^^y 
ir/ur l^'1'MAY<7:)^ 1 !7- KiSWLi- ^XX/M29- 

mwL2 ^ix-^j'^d'li ^xum2v'-^m 

[0 0 3 8] Il]4(l. ±l57^^y ir/i-MC(^^«[l]^ig 
T*$?6o l^llll-^"r<tp(c. p^^ yiryUMCIi. :7 y 5/ 
y^leiaS^ 2<i(^teill^M I S F ETQ t 1 . Q 

TQdi . Qd2 i: p^i'^/i-M-eSfife$ix^2<@(^« 
^mui SFETQpi . Qp2 tX'mjSiitlX\^^^o 
'tfS:t>h. *^5feF!j(^SRAM(D7«^yir/HVlC<i. ^ 
±CMOS«3tTlf^^;lxTl>^)c 7y :yy:7u ^/T'lsl 

( "1" tfcll "0" ) ^Elt-f^o T^^ y ir/WMC(7) 
2<i.(?:)^7lffiM ISFETQti.Qt2(lx n^ir^ 

^^^^nXV^^o ^cilfflM I SFETQti <0'>^-7.m 
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[0 0 3 9 1 mm^M I S F E TQ d 1 io^rj^^^M 

I SFETQpi it. K\f^<o Ki^^^SW (y ]) yfy 

«lw, iESbfflMI SFETQd2 *5 J: t^t^^^^M I SF 
ETQ P2 Zl^O KU>f V««c s/7'>'D5/7' 

h mji;^^^^ ^ :iXT C MO S ^ If ^ L T I ^ 5 o . 
10 0 4 0] SESlffiM I S FETQdi i3j:0«:&^ffiM 
I S F E T Q p 1 <^^n.^•^^0 K yfltKll. tei^ffi 
M I S F E TQ t 1 (7)y-7.^^S7!?M Ku^ ^^^(7?^ 
;ii^oiEB]ffiMl SFETQd2 :fcJ:^/ft 

^^fflMI SFETQP2 CO^tt^-tl^??'^^- hmffi(-g&ii5E 
^n^Tl^-So IE»]fflM I SFETQd2 

A^^^MI SFETQP2 (O^iZ^'tKD h'U-Om®. 
it. ^m^Ml SFETQ t2 (Dy-^mi$.7bmh^i^^ 
ym^<^f^:fj\^^M^i1. ^ii^ol^tb^M I S FETQ d 

1 ^XV^'^^mwil SFETQ PI (D^n^'tKD^- h 

10 0 4 1 ] mmmUl S FETQdi . Qd2 <D^i% 

^'ti(Dy-;^mmt. sspmEE (vss) i^t:mm^ti. *. 

itfflMI SFETQpi . Qp2 <D^itl^'i^(D y - 

ma. mumi^ (vcc) {^^m^ixx\^^^o mmmjE 
(Vss) li. «?II;tf^ov (^yyh^mm vh^Jmu 

mE (Vcc) (Iv W;t(f5 VT-fc6o 
[0 0 4 2 ] mat. ±iB7<^Uir;HvlC(D;S:(*:6tj/.^S 

[0 0 4 3] llli(c^-rj:^(i. n" Sv-y =»:/*iSrB 

5mm^nx\^^^, 

[0 0 4 4] > ^]Jir/HVIC^«fife-r^l^i!jfflM I S F 
E T Q d 1 . Q d 2 X teil^fflM ISFETQtr. Qt 

2 ^Xn-^^mMl SFETQpi . Qp2 (Oo^h. B 
BfflMI SFETQdi . Qd2 :^XV^^m^Ml SF 
ETQ ti . Q t2 O^ti^'tiit. mriE:7^-/u K^ii^ 

[0 0 4 5] > ^ U ir/HVIC(7)ij?ibfflM I S F ETQ d 

1 . Qd2 o^tb^'n*!. y-h^gfeii6. >/-hi:«s 

7> v-;^ tillers <J:t>*KU'i'>ti^-Cl?l^^nTi/>^o 
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[0 0 4 6 ] iZfjfflM ISFETQdi.Qd2 <oy- 

hm^7 <o±m^it. ^&mmsf)mf&^rix\^^^o 

[0 0 4 7] ^B^MI SFETQdi n Q^2 <^^^ 

^'n(oy-:^n^^xu^\'i^^ymmits &^m^ms, 
JO «g(Dn* m^mi^mmi i txmf$.^rix\^^^o -t^^ 

ioh. mWi^U I S F E T Q d 1 , Q d 2 ^tl^^iv 
KU^yCDouble Diffused Drain) Sl3gT-«S$tlTV> 

-So 

[0 0 4 8] 7* ^y lryHVlC(7)iEi||ffiM I S FETQ t 

1 . Qt2 (D^ix^'tiit. ^-hmmi 2. y-hii 
fiisA. y-7.mm^xxfvi^^ymmxmf$.^nx 

l^^o y- bm^l 3 Afl. ^21 soy- h^^JF^^X 

(^iiH.^.^JIiv'y KBlfl> m^\fV/S ix. MoS 
i X > T i S i X X T a S i X if/?'^b^«^5o 
[0 0 4 9 ] ifeiiffiM ISFETQti . Qt2 

hS»il 3 A(^±a5lc(j:. ^i^^l 5'i3j:U^*6gfefli2 1 

it. m^imiti^v =^ymfi-^^j:^c ttz. y-hsfii 

1 3A<Dmm^it. -f^ K^';^-/^7.-<-f■ 1 6-;i^?fM 
[0 0 5 0 ] ^i^ffiM ISFETQti . Q t 2 <^^tl 

^'n<Dy-7.mm^t:x/h'\y^ ymmt. i&^^mmM 

(D n m^mi^m^ l 7 t m^m^»^<D n ^ 

mi S txm^^tlX\^^^o T^J:t)h. gil^MI SF 

ETQti . Qd2 (oy'-:^mm^t:xfh^i^^>mm 

it. LDD (Lightly Doped Drain) SliiX*«^ ^iXT l> 
[0 0 5 1 ] teil^fflM I S F E TQ t 1 (Oy-P^mmTb 

40 ^YV'<>nm(D-i5\t. mummmul sF-ETQd 

illfflMI SFETQt2 t^y-^J^Ii^TiS K I^-f >'®i^ 
(D-:^\t. MISSEibfflM I S F ETQ d2 (OY^y^V^ 

mt-mmi^^fix\^^^o 

[0 0 5 2] Ummu ISFETQti <0^- hSIll 

SFETQ t 2 <7)y- 3A(C(1, ^2!7- 

WL2 tm^^riX^^b. W^mUl SFETQti <o 

y- hi:«ii 3 Ali. SSI !7- KiSwLi t-mzm^ 

50 ^tl. KiiffiM I S F ETQ t2 (O^- hSffil 3 A 
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[0 0 5 3 ] mi 9 - K^W L 1 tm27- KiSW L 2 

t(Dr^^\zit. 2m<Dmmmu\ sfetqcIi . Qd2 

(Vss) ;^>^El^i^Tv^^, S^mEiSi SB (Vss) 

(i. mmmui sfetq ti. q to (o^-hm^i 

3 A*3j:t^!7- KiiWL {Sl!7-KSIWLi . ^27 

(cji?tLTv>-5, ttz. mmmjE'^i 3b (vss) fix 
mmmui sFExodi . Qd2 <D^-bmmme t 

ex. mm^Ml SFETQdi . Q d 2<0^tl^'tl(D 

y-T^m^ (n^ m^mwmmi d \cmm^ixx\^^ 

[0 0 5 4 ] ;^^!Jir/VMC(D2ii(7:):i^fflM I. S FE 
TQpi . Qp2 (D")-^. A^ffiMI SFETQp 
1 fi. ilibfflMl SFETQdo <^tl^±{-^^M$;i^. 
:^1^f^MI SFETQP2 ti> IESj^MI SFETQd 

1 (Dn^±{zmm^ixx\^^^o ^^mui sfetqp 

1 . QP2 <D^i^^'tla. hmm2 3 A. hJl6 
.m8i2 4. ^i'^>/^ffiJgc2 6 N. y-;^ti^2 6 P*3J: 

[0 0 5 5 ] :t^ffiM ISFETQpi . Qp2 O^- 

[0 0 5 6 ] ^mWiMl SFETQpi (7)^- hm8i2 
•3 AH. ^rtmm2 1. «fe^fll8*3<J:t;:j6life^ (KS^M 

ISFETQti.Qt2i7:>y- hiFfeliBll 2 ^ fnj-1 

iiiJ^MI SFETQdi(7)>^- hl8i7io<i;t/^ 
iUfflM I S FETQ t2 <^y-:^EitK7!?S Ku-T 

<7:)-;^{-tg'^$fiTi/^5'o A?^^M i sfet 

QP2 '^^^ hl;<i2 3 Ali. 'rmm.2 1, ilfe^fliSio 
J:th'*fe8c^ (Ki^fflMI SFETQti . Q t2«^^- 

/1^-/V2 2^aii:r. WMWiVil SFETQd2 
hmii7:foJ:^>*^itmMI SFETQ ti(50y-;^fS« 

7!»S K u vfflSc CO - * fr g^iit ^ n T I ^ -5 o 
[0 0 5 7] giUfflMI SFETQti > Qt2 ^^V- 

SFETQpi , Qp2 (^^- hmji2 3 Ai:[R)i:^3 
ISoy- htt?g^xm-C?i^^$tlfev^y Kg2 3B;65 
^^^mi^S$i^Tl^5o ^O/Ny Kii 2 3 BH. ffil^ 
^21 ib^ J: U^ilfe^fli (^ii^M I S F ETQ t 1 . Q t 

2 ^^y- hilfe^^l 2 ,l:|pj-]i(7Di^fe^Bi) (;:§^?L$ix/c 
^V^^ h*:-/U2 2^31 ex. i^iiffiMI SFETQ 

ti . Qto <r>y-7.wmb^Y\^^v^^<r>{^')5\c^ 
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[ 0 0 5 8] tfe^fflMI SFETQpi . Q t2 

hmfii2 3 AO±^irii. ^-mmyii sfetQpi > 

Qt2 <r>v-vwkm2 A.tm^tf\.x\*^h. r<7)y- 

[0 0 5 9] :^?5ffiM ISFETQpi,Qt2<^y- 
hiJfeiaiS2 4(7)±atCli. :&^fflMI SFETQpi . 

QP2 ^^^^^->'^«i«2 6N. y-;^|i«2 6 P*5<tt; 
Ki^-f >®«2 6 P^5ffM$^;^^XV^5o ^^^/^ffi^2 
i^? 6 Nil. ^4lS(^y- hWff^fi^XSXff^fife^n. «^ll;t 

(f^js^v-y =lyjlx«fife$tLxv^-5, ro^jgSv^y 

^vmu^. Affi^fflMI SFETQpi . Qp2 <^\^^ 

[0 0 6 0] ^mmu \ SFETQpi . Qp2 (^"^"^ 
;^'^/U®®2 6N(0-!l^fRiJ(CllKU>ry®i^2 6P;5^?fM 

teMJ(::fiy->^S^2 6 P?5>?fM$ixXi^5o 
KU'-t' y«S^2 6 P:J3<i:t>*y-:^ffl^2 6 Plis ^-t^^ 
/uM«c2 6Ni:l^i:^4Sg<?:)^- h«?FMXSXifg^ 
^^-t^/l'lii^2 6N<ir-f$:tCtt^^:ilXV^^o K 
:/ti^2 6 P:JoJ:t>'y-;^®«!c2 6 P^1i^-r6«g 
«c(?5#igffi'>y =i>'^{-fl. pS!co:=FiMt) (^Mxf^BF 
2);i>«A$i^XV^6o. 
[0 0 6 1 ] :^^fflM ISFETQpi.Qp2li.l; 
(Vcc) 'T^OFF^tcy- }>m<i2 3 A;^^^ Kl^ 

><y®j^2 6 pii5im^jii5*D*pt). y-hmffi2 3A- 

ir^tzit>\C, ^i'^/uti«2 6 N^^LX Kl^-f yffi^ 
2 6 P<[:y- hm«i2 3 Air^Sl/^lCgiH^^Xl/^-So 
30 -fti^t^h. "kmmu I SFETQpi . QP2 fix Kl^ 
^ yti«c 2 6 P ^ hmffi 2 3 A <i: 19 

[0 0 6 2] "k^mu I S F ETQp 1 (DV.U^ 
2 6 P(l. hjf&^ii2 4 ^Iw)-l(;Oif>fe^fii{Cf,^?L$ 
n/-c='yi5'^ V^--^^2 5^3ii:X. "^^mu I S FE 
TQP2 (Oy- hmffi2 3 AlCgjgg$aXl^^o P]« 
(C. :&^^fflMI SFETQp2<^KU'^V®«c2 6P 

y^iJ' hv1^-/l-2 5 ^iiCXs A??ffiM I S FETQp 
1 (^y- h®8i2 3 A(Cggg$nXt/>-5o 
[0 0 6 3] :^^&fflMI SFETQpi . Qp2 
;^ffi^2 6 PtCfi. mMm/IiS (Vcc) 2 6P^^g^$ 

nxi/^-So w(7:)m«imEiS (Vcc) 2 6Pfi. "f-^^f^ 

fiigc26N. KU'-f >'ffi«2 6 P*3<i:t;y-;^Si«c2 6 

p irfHn:^4ii@(7)y- h^ff^fifcxsxjf^^^n. 

bt-W\mi&^ixX\*^^o 

[0 0 6 4] ^-^mu ISFETQpi . Qp2 ^^^^ 
^wUgiSc2 6N. y-;^ti«2 6P. KU'^>'ffiSc2 6 

5^ PioctO^mHiSSi^ (Vcc) 2 6 p<^±®t;:ii. iteiiiBi 
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[0 0 6 5 ] n&mm2 7<D±m\zn. mti^])=^>m2 
sf)m^^tix\^^^o z<omti^v =^:^m2 Bit. 
ffiMisFETQpi.Qp2 <D±mi,z-mmLtzm'p(o 

7K^^^^^(D7l<:^i)'^^^mMl SFETQpi . Qp 

:^mmm<omit'yv='>'m2Sit. t&mm {mit'> 

li VHi) 2 7^^ LX^^mU I S F E T Q p 1 . Q 
P2 0±\cmm^tlX\^^^f)K ft#^MI SFETQp 

1 . QP2 <^^-^^>'^ffi*2 6N. h'l^^ >mi$>2 6P 

<D±\zmtmm\^x-hxi\ ■ 

[0 0 6 6 1 miti^ y =1 2 8 (D±mi^it. B P S G 
(Boron-doped Phospho Silicate Glass)Si3 2^^LT 

K^S.WL (mi1^y!7-K 
^SWLi . ^2ihy!7- Ki^SWL2)i^J:i>V V7 

v^;^7^>' (w) f£t^(DmmM.±mmxm^^ti 

[0 0 6 7 ] ^PB^^mSS Bit. BPSG^S 2. Jfegi 
^2 l^XXfm^^ (:ftitfflMI SFETQpi . Qp 

2 <r>^-hmmm2 4 tm-m(D^mm) tc^TLUTt^^ 

/U3 4(^^J: l9.t>::^^i^m?L2 9 13: it 6^X1/^-50 • 
[0 0 6 8] Ef^raSmSSS. f-:?'^- KiHSWL^oJ: 

yy- K,mMWL(^±l{c(i. nrpii^fe-miis 5^ 

^2T-'^^DL2)^^iSS$:^^Xl^'5o ^(^^tpMl^r- 
-;l-3 6>^iii:TSf|fEq^FBl«©® 3 3 (Cgj|^$nTl/^ 
[0 0 6 9] ffiffl[f4T-^5'illDL*l. ^2®@C0iB)Stt 

-^i^^^ll. -'^y T>:^/Hi^lflI^^lL^c3lBlT-tf 

r/\^i::^i7M.^^it. m:titcuioXxfs i ^mu 

U/cT/^^^^>i.Tm^^i^TV^^o /irB^iFfe^fli3 5 

m^itmt'yV =^>m. y^\^Vir^y^y7^ (Spin 0 
n Glass; SOG) ^{b v ^ =3 L/c 3 

[0 0 7 0] 1=@Mti7^~^i^DLc7)9-^. mi7^-^i^ 
DLi \t. ^ii^M I SFETQ t 1 (Dy-T.^'^lb^ 
Ku-f (n-' S^^^ft:®® 1 8) ICSiit^ 

tt, ^2T'-i5?j®D L2 KillffiM I S F ETQ t2 
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fflMISFETQti.Qt2tOn-' Si^^f*®^ 1 8 
<i:<7Dlt»itli> Mifi^'FB^^l;® 3 3:JoJ:t^'^^•:y K/i2 3B 
^^f\.^f\,^\.X'^^f\.h, 
[0 0 7 1 ] ffilitiT~:5'iSD L<7:)±]i{wii. y'r 

[0 0 7 2 ] i:fSSRAMCO;^»:6<j/jr8i®:&feCO 

10 -m^. m^-rnxB-km^^xm^-th, 

[0 0 7 3] ^-f; 10 CQ/cin) ^ffiOtfclggi«i[^# 

^^y ir/UJFM!iia*5<tt/El7j^L/<^V^i^iZ2[H]3§ffM 
tli|lc(^-ai-p" li!>^/^2^ff^^-r^o ^/c. i§322[E] 

-^T>.x/U2(5, ^^f$:Stgl :d-:^EAtfc 

BF2 ^5lf*L^icUXJF^^t. ngl!>:^/Ki. 

StS 1 (n^mz-i :^yaAb^cP^5l(* UiAiitLX?F^^ 

^^7 [0 0 7 4 ]i!^(C. p" l!!>:^/U-2(D^NSt^®^(Di® 
{IBF2 ^'l':^>^'aAL/c:^#. ^^5>fitffl :7 ^ -/V K 
if«6.mil4^?fM-r5o CcO^-f '-/UKilfe^fil4(i. ^fb 

'>y=iy (Si 3 \^^mncmm'c-^y^^i'c\.t■:Mmi^\L^ 

(LOCOS?^) <lrffiV^. j|?^®^^b&X?FMLfci^^bv-y 
^■ym^^A 2 0-48 OnramS^^mfft-^T^^-tirX^F^^ 
•r^o H(rfSBF2 <0^mc^^. 7>f-/UK^ 

[0 0 7 5] p- Si[:7ac/L2 p(D^ttti«(D±© 

30 lI^KjffiM I S FETQdi .*Q d2 <75 1/><S1;EI^ 
^fflOBF2 ^^^^^-^^At'/iS. ^KjfflMI SFET 

Qdi . Qd2 (n^-v^mm.'ok%^'t^. rcoy- 

h*fe^fll6{ifiS^^b&Xff^^L. ^OSlJftll 3-14 
nmSgiir-r^ (135) o 
[0 0 7 6 ] ^1;:. ^mWm^ 1 11 @ coy 

i/y =i:/flincvD&xff^^L. -t^ofliifdg 0-1 1- 

4^^? [0 0 7 7 ]iS^[w. ^^jr^^Bi/y ='^^li<^±i-K^b'>y 3 

•y^*^ b 5Jtel^fli 8 ^mwr^. • r toitfes^ 8 fi c V 

DfeX?fML. ^CO-^Hm 3 5-1 6 SnmSgir-f 

-So :iOi|fe^^8(t. mmmui SFEXQdi . Qd 

St Iw ^^Sfl-r ^> Ji) (;: ?F^^ -T 5 0 
[0 0 7 8] iffe^flI8(0±{::JF^^U/c:7;^- h uv^ 
;^ h^^-^7.i^lcLXlfe^K8:JoJ:r/^c9TSf?^ttli2^ 

'yT. hM^Srr^/v-^^^x-^^-rscirtiJ; lEibfflM 
5^ ISFETQdi.Qd2 <0¥- h®ffi 7 ^rJi^^-T 5 




[0 0 7 9] ^mi^st^ 1 (^±m\zmti^ v ^ ^- 
^(Dmmni e 0-2 0 omm^t-t^o r 

(D^it'yV =^y^^R I E (Reactive Ion Etching) if 

ETQ di . Q d2 <oy- h mffi 7 (7)jRiJ^(Cl^>f ^ t 

[0 0 8 0] ^(C. mm^M I SFETQdi . Qd2 
(75^- [>mi^7(7)T^j^<?§1*m«<7)±fflc7)ttliSy- h 
6 7 :y 6^7K^?^ C: J: ^ ^ :y f - V T-l^^ U 

(19-1 lningg<i:i-6o 

[0 0 8 1 ] i|^S(t:£ffilOi®(cy;j- h ^v^>^ 

hm^Mf&L: m<£r-^:?^^fc:UTi?K)fflM I S FET 
Qdi . Qd2 (DMf^m^<^P~ M'^^/l'2 0±®{rP 
^'f :?i->'aA'f iSfciw. h Uv?>^ hfli^T^/ix>• 

5H*tfclfe^^^ llEibffiMI SFETQdi . Qd2<^ 

[0 0 8 2] m^=^/^2(o^^m^<o±m^ 

tei^ffiM I S F ETQ t 1 . Q t2<^ t#l/MfimffIIS 
5fet. gilfflM I S FETQ t 1 . Q t2 O^- h^B 
[0 0 8 31 ^^*S:Kl<D±®(^m2ii@(;?^ 

i^;^hflS^ffML. ::tt%-^7.iJ'tcLr^ibfflM I s F 

ETQdi . Qdo (Onm^m^m^i o±<Dmmm 
c>{c3 6~4 4nmmgits-r^o ^f^^B'y V ^ ymjtc 

y Kfli{iCVDST?l^jSL. ^0^^*17 2-8 8 
nmSg^-r^o 
[0 0 8 4] ^^-^TLryv^y i^-f KKo±tCie 

flil 5flCVD&T-?FML. ^(7:)flilf 112 7 0-3 3 0 
nmm^^-r^o C<7:)*6^Kl 5(1. giifflMI S FET 
Q 1 1 . Q t2 ^^y- Hmiil 2 <!:^(D±Blcff^*$n 
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[0 0 8 5] Ifeii^i 5(7)±{^:7;^ k yi>7. vm. 

•f r <b {I J: 19 ; feiSffiM I S F E T Q t 1 . Q t 2 C> 
^- h«til 3 A. 7- K/^WL (^17~-K®WL 
1,^27- KiSWL2)^^^O^S2|l;ffi/»l 3B 
(Vss) ^^il^tlMl&^b (EI8) o 

[0 0 8 6 ] ^mw^m\<^±mzy :^ h uc^;^ 

i^? hii^ffMU. C^^-7;^^{-LTteiSfflMI SFET 

Q 1 1 . Q to t7:)ff^^^«<^p" §!!^^/^2<Diffi(;:p 

§IWLtri^$it> giifflM ISFETQti.Qt2<^ 
nM*«*!S«l 7 *r?g^-r5„ 

[0 0 8 7] ^m^mwii<D±m\z.mvcC]}::iy 

-^(^Dfliif (12 7 0-3 3 OnraSgi:-rSo ^f-x ^ 
t?5K{b'>y =i>^^^R I 'Ef^^<0^')j^:^y^y^X*:i- 
20 :y^V^UX. giUffiM ISFETQti s Qt2 <r>^ 
- hmi3il 3 A. 7- (mi r7- Ki^WLi . 

m2t7-KSWL2)^^J:t/S*mEi»l 3B (Vss) 

[0 0 8 8 ] ^(C. ^^flsStSl (T)^®^!^^;^ h yi>7. 

hm^mf&L. zti^-^y^^\ztxmmmMi SFET 
Qdi . Qd2 mmmi&^^xj^^^F^Mi SFETQ 

ti. Q l2 ^^^^f^^^^^^^^'^^P' ^^^^^'^^ 
i®tCA s ^-l':^yaA-r5o yt h^i^:^ hm 

30 ^ryi^y^x*^^\.tz%. i>' m^=^f^2<D^mz,m 

ALfcA s ^^IWUiSffc^-d:. igib^M I S FETQ d 

. 1 . Qd2 CO?FM®^<^p" Sll>^/U'2(7?iffi{wn*' 

4£^($:ti«i i^mi&L. ^mmui sfetq ti . 
wm^i 8^?fM-rso 

[0 0 8 9] mW)^Ml SFETQdi > Q<^2 

a^m^i of)m^^tix\f^b<Dx\ n"" m^mi^mmi 

40 Kl^-f y^^^W-r^lSibfflM I SFETQdi . 

Qd2 ^^^^1"6o ^/c. eil^ffiMI SFETQ t 1. 

Q t2 <7)ffMts«op~ 31/1. 2 p (listed, foe) 

7!)^i:is^nil^«ft:SiUcl 7;^5?F^^$ixrv^^t7)X\ n 
«c^'J:t^KU-f >'S«G:$:^t-'5l5^fflMI SFETQt 

1 . Q t2 f)^^%j&'ri> m9) c 
[0 0 9 0] ^{i. ^mi^m^ 1 <7)^®tcK{b'> y > 

[0 0 9 1 ] rO*fe^fll2 niCVDfeXff^^t. 
50 Bie(15 4-6 6nniMg^-rSo S^t^, *6g^Bi21(0± 
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Bi2 1 . i&m^si^xmmm immmu i sfetq 
ti . Q t2 (oy- h^&mmi 2 tf^-mommm ^ 

CiSffiM I SFETQ 

Qd2 oy- hm«i7(o-ffli;!)Ssai-r5o t^c. i^i^tc 

iffei^fll (^illfflM ISFETQti.Qt2 (^^- H J6 
t). gi^^fflMI SFETQ ti . Qto <^y-^®tK7!? 

s K yti«(?^ftfe:^ (i^ifemM i s f e r q d i . q 

i^y ='>'BlliCVDj£X?f^^L. ^Oiiif fi6 3-7 7 

ft^ffiMI SFETQpi . QP2 <^<>'-hmi§2 3A 
*5<tt;/^':y K12 3 B^^n.'ienffM-r^ ((^lO o 

[0 0 9 3 1 ^^(^v 1 (n^m-^'k'^mu i s 

FETQpi . Qp2 (r^^-v^mmi^hfi^mt'y 

ffiMI SFETQpi . Qp2 hmffi23A(7)± 
[0 0 9 4] i|^2gft:SSl(7D±®{CS4S@COy 

- h$tx-*)6#ie^0v/y riyii^iiSf ^(D^igfB 

=t:/BillCVDifeXff^^L. ^<0fllilli3 6-4 4 

Lfc7;i- h l^i^;^ h^Sr-^:^^(CtX:&^ffiM I SFE 
TQpi . Qp2 C0f^^^wutl^2 6N^?fM-r6®^ 

^-7:^^ {zX^X'k^mui SFETQpi > QP2 
-;^?i«2 6P. Kw^r >'®«2 6 P:BJ:t>*mMmEiS 
(Vcc) 2Q?^mf&ir^m^(0§.'i^^BiyV ^ym\zB 

F2 ^-f :r>'SEAi--5o 

[0 0 9 51 ^(w. y:^ h L^v^;^ hm^r yi^y^x-m 

^y^y^-r^ZtiZX^. ^m^M I SFETQ 
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Pl . QP2 <0^^^/^m^2 6N. y-^|S«2 6 
Ps KU'l'>ffii|Sc2 6 P:feci:U^m^SimEiS (Vcc) 26 
P^^tl-^:*ti3fM-r6w ticj: !9 . :feit^M I S FET 
Q P 1 . Q P2 T&^^^-f 7;^- h Uv?;^ hm 

yi/y^x^^-th (mi 1) . 
[0 0 9 6 1 d^\^. \ (o±mzc\fDmxi& 

tl^^ ^(Omm\tl 3 5-15 bml^^t-t^. 

1 0 0 9 7 1 mz. 1 <o±mzmt'y ^> 

10 fli2 8^±iS-f^o wco^^kvy =^>'^2 8fl. 7K:^(^ 

^il^^ToXt^. :&^^fflMI SFETQpi . Qp2 ^ 

f}^X^t^\i\ SfoX. g^bi^y =>'fli2 8fl. ;*:S^SriS 

mX.\t\/^ ''^fV'yyV (SiH2 C 1 o) <1:T>^:=^ 
T. fc^i/^li^y V (SiH4)<i:l^ C^fcIlT:/ 

-2 OnmmgcOBiJf XitS-l-^o 

[0 0 9 8] 'd^\z. mt'y') ^-ym2 8 co^trf^^L/-;: 
7;^ h Uv?;^ hii3 8^^7;i^{r LX^^b^>y =^^fli2 
8^;i^>;'^>'^Ux gil^^M ISFETQti. Qt2 

(?Dy-;^®«7i^Kv^>'®^co-:^ (tsMt^r-^IS 

=^ ^ h 3 4 i 19 hiK^(r)^'^ 2 9 ^ff^fig 

•r^ (mi 2) 0 r<oi:#, iRj^tr:?;^- h vmz 

8^-ry^i^lC tXj^>Z2lH]Sg®«±(D^>fl:i/y n>fll2 8 
^l^5feL. Wi2l2l2|c5e[^X^-rctp(C. p^'^yy^P^y 

Jd? i^LMB±<75;f^i::g{b*>y =»>'fli2 8*^-ro 

[0 0 9 9] HI 1 3 ji. !^-^mU I S F E T Q p 1 . Q 
P2 (D^-t^/Vffii^ 2 6 N. y-:^ffiJgc26P. KU"^ 

yffl«2 6 'Pii^^xmMM.mM (Vcc) 2 6 V^m^-t 
.'5m4ge(Dy- htt (5fi«IX^-r) (^±lilCiiaLf:i 

MB (p'^yir/l'Tl/'l'MAY) (Dm^^MMXh^o 

m^s z.^MW^xmhti^ma. 7«^yir/uMc Hiij- 

[0 10 0] ^{C, :7;^ h u-v^;:^ S^r:^^^^/ 
Xl^^tfc^. ^^ft:Sffil(7)^3DliBPSG8l3 2$: 
±i©-r6 (ill 4) o BPSG^3 2{1. m^\t:i':/y 

iOz). T Vy:^V^'y'yy> {S i (OC2 H5)4)^ 
po (ocH3)3 ^x^xfBO (ocH3)3 ^y-;^;^;^ 

<i:1-5^ECVD?£XffMt. ^OflIil(12 7 0-3 3 

/u[.x^(Dmmt:])y^'-. w-m^t-r^. r(?5r^-/u 
i%n^(Dmm^^u^m»m^^. s 00-85 

[0101] tfz. ziDr=^''/i'%:nozticx^s m 

50 12M{b'>y =>^fll 2 8 <h^tD±(wii)9LfcB P sea 3 
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ti'^x*^^. zti{cx\>. roy^j/y Kicj: 
my^-r^umx^mmMi sfetqpi . qp2 

vv^'m.'thtz.mwt. />/^< 6 0 ot:jii^±fio«a 
[0 1 0 21 ^fc. BPSGiis ly-t^^:/^ ')y^-^^ 

llcr(75B P SGfllS 2^ii=aU/cC (hICj: N a /.^ 

MI SFETQpi . Qp2t-SA-ra(7)^|»±-r5C 
^;6ST*#6o fy^')y^'^^<r^%^^'immt\^X. . 
ri7?B P SGfil3 2li<1:;tTP S G (Phospho Silicate 

[0 10 3] BPSGfilS 2<r>h\Z7ir WyTs 

hBi^ffM t; liix^-^y^:^ LTB P S Gfiis 2. Jfe . 
.^fll2 7:JdJ:U^'j|fe^iI (^^ffiMI SFETQpi . Q 

^2<n¥-v'itww.2Abn-m(D'rmm ^=^y^y 

[0104] ^IC, h y^y:^ Vm^T y iyy ^^X^. 
/<:y^^TJFMt. ^omi?*i 2 7 0-3 3 Onm^gt 

SWL KiSSWLi :JoJ:0^^21^7'7- 

^-th (El 1 5) o 

[0 10 5] ^f^mnM^ 3(1. itjfs^iy^^^^ h/is-/u 

3 4 ^iiCTfJfe>'^y Kl 2 3 B(Cg^^$;^^5o wCO/n' 
y Kji2 3 B(??±cr)Haf2g{t:v'i^ ='yfli2 8tC(l. = >- 
h/1^-/u3'4CD^J:t) ^::^^(5:)r^7l2 9;65|S:ttbii 
TV^6C0T% m 1 6 (c^-f J: ^ (1, =1^:?.^ h'1^-/U3 

[0 10 6] rixi^^LT. mt'y') ^y^.2%\z^-^ 
2 9 ^IS:ft?:^i/>m^(l. [g) 1 7 JCi^-r J: e> tl. =1 ViJ' ^ 
|>7jN-/U3 4^?F^^-r5^^. K^b'>!^ ^'y^cOBPSG 

fii 3 2 ^'7tm% 2 7 tmit'yv ^ ym 2 s t<D:^yf-y 

i^'U- h(7)||l- J;oT. :=^yi^i^ht^-/l^3 4(Dmm\^ 
[0 1 0 7 1 C<Oj; (C, ^N'-y K12 3 B<D±COg^bv/ 
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[0108] ^^*sffi 1 <o±m{z.mitiy ')^y 

y(% \ (OC2 H5)4)^>'-^^^<^1"^^7X-^c 
VDi£T?i^j*tx •^co^J?(lT®coKlbv/y =i>^^*U 
10 5 0-5 5 0ninaS> ±Ji(/)K^b^> y = :^fli*S 3 6 0 

440010^^^:^-60 y^'diyiry'^fy'^^W.^^. 2 

3 5-2 6 5nmmS<0^ii:-C?f^^L^cm. 4 4 Ot:^^ 

i&{b1-5o 

[0 10 9] iF.^?ife^8i3 %km^-thm\\L'y') ^y-m 

i^ffiMI SFETQpi ^ QP2 ^1" 6^h^^ ^ 

[0 110] m^^^mmz 5±ic?F^fifetfc7;i- h 

y'yy^ Y^-k-^y^^\^\^xm^^%W^3 b^:^y^y^ 
^r^ligmiS 3(^±igf|5[C=iy^ i:7 [.,t^-/^3 6^?f^ 
^Ufc^. 7;^- h ui^;^ h^<£rr 7'>>•^/X-|^^■r6p• 
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